Comparison between spectroscopic ellipsometry and
HRTEM-VEEL S analyses of HfO,-based stacks.
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ABSTRACT

HfO2-based materials are interesting candidatesdoanced CMOS gate dielectrics and for advanceitee
such as non volatile memories. The downscalingdgeatriven by the industry induce drastic requiretmiémterms
of nanocharacterization of the structural, optarad electronic properties. Among the various charamtion tools
for high-k materials, optical methods such as spscbpic ellipsometry has been proved to be efiicfer the
determination of thicknesses and optical propertieghin films with nanometric resolution however these
methods are usually not applicable to a site-sjgenifh-area analysis of the dielectric charactesstif nanometric
devices. One of the most prominent alternativenés talence electron loss spectroscopy (VEELS) ensidhigh-
resolution transmission electron microscopghis technique, combined with conventional EEbSy provide
interband transitions energies (bandgap), plasrfregsiencies, and chemical composition analysis néthometric
spatial resolutioh In this presentation, we will compare the resolsained by spectroscopic ellipsometry and
HRTEM-VEELS on the same sample. We will demonstthtg a good agreement is obtained between the two
methods for the bandgap, the optical indexes amdbifer thicknesses.

Optical Constants

w
s

HfO2

Refractive index
N

Exctinction coefficient

Counts (a.u.)

Eg=|6 eV : : :
0 10 20 Energy loss (eV)

o

3 5 7
Photon Energy (eV)

FIGURE 1 : Optical indexes obtained by spectroscopic adlipstry (left), for a 10 nm thick HfO2 stack (centérhe
bandgap of 6 eVobtained by HRTEM-VEELS (right) ey close to the value obtained by ellipsometr@g=eV).
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